The System Magnetic Guide
• magentic field of a straight current carrying wire superimposed by an external homogeneous bias field • in order to avoid a line of zero field parallel to the wire a so-called Ioffe field can be applied 
• we investigate the resonant motion of neutral spin-1/2-particles in a magnetic guide
• ρ 0 ... distance from the wire to the field minimum • consider only the leading (quadrupole) term
• translation invariance along the z-axis
The Hamiltonian
• a neutral particle couples only through its magnetic moment to the magentic field
• due to its translational invariance along the z-axis a two-dimensional description of the system is sufficient (plain waves in z-direction)
• there are no bound solutions of the Hamiltonian • energies and decay widths of the resonance states are obtained by employing the complex scaling method together with the linear variational principle
Symmetries
• the system exhibits a wealth of symmetries, both unitary and antiunitary • symmetry properties change depending on whether there is an external Ioffe field applied or not • Λ z =L z -S z is conserved in both cases: quantum number m • Σ z is also conserved in both cases: quantum number κ 
• diagonalizes the spin-field interaction term • additional off-diagonal terms occur which involve negative powers of ρ coupling between the bound and unbound solution takes place near the center of the guide for sufficient high angular momenta the wavefunction is localized far away from the center of the guide transitions to unbound states are inhibited states are quasi-bound ( )
